mGluR7 is a metaplastic switch controlling bidirectional plasticity of feedforward inhibition.
Plasticity of feedforward inhibition in the hippocampal mossy fiber (MF) pathway can dramatically influence dentate gyrus-CA3 dialog. Interestingly, MF inputs to CA3 stratum lucidum interneurons (SLINs) undergo long-term depression (LTD) following high-frequency stimulation (HFS), in contrast to MF-pyramid (PYR) synapses, where long-term potentiation (LTP) occurs. Furthermore, activity-induced potentiation of MF-SLIN transmission has not previously been observed. Here we report that metabotropic glutamate receptor subtype 7 (mGluR7) is a metaplastic switch at MF-SLIN synapses, whose activation and surface expression governs the direction of plasticity. In naive slices, mGluR7 activation during HFS generates MF-SLIN LTD, depressing presynaptic release through a PKC-dependent mechanism. Following agonist exposure, mGluR7 undergoes internalization, unmasking the ability of MF-SLIN synapses to undergo presynaptic potentiation in response to the same HFS that induces LTD in naive slices. Thus, selective mGluR7 targeting to MF terminals contacting SLINs and not PYRs provides cell target-specific plasticity and bidirectional control of feedforward inhibition.